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(54) PLASMA CVD METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To decrease the amt. of 
hydrogen in a film by controlling the flow rate of rare gas 
to a specified times or more as much as the flow rate of 
whole gas except for rare gas so that the electron temp, 
decreases and the electron density increases and that 
the hydrogen releasing reaction is promoted in the film 
forming process. 

SOLUTION: The flow rate of rare gas is controlled to 5 
times or more, preferably 10 times or more, as much as 
the whole gas amt. except for the rare gas. If the vol. 
flow rate of the rare gas is less than five times, the 
electron density does not increase so much. The upper 
limit of the flow rate is not specified, however, if the 
exhaustion function is const., the flow rate of the film 
forming gas decreases with the increase in the flow rate 
of the rare gas, which decreases the deposition rate. 
The waveguide to introduce microwaves is an annular 
waveguide having a slot. When the substrate is an 
insulating substrate comprising a polymer, this method is 
significantly effective for a material which is durable at <100 
at<60" C). 




C such as polycarbonate (durable 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 



http://www1 9.ipdl.ncipi.goJp/PA1 /result/detail/main/wAAAH7aaqUDA409041 1 47... 2005/01 /1 7 



(19)B*H»tlF/? (JP) (12) ^ IB 4^ 5^ ^ (A) 



(ii)4$eraiH&n»# 
1^^^9-41147 

(43)iiBBB ¥dc9^(1997) 2^103 



(BDlnta* 
C 2 3 C 16/50 
C 0 8 L 101/00 
GllB 11/10 
H 0 1 L 21/205 
21/285 



LSY 
54 1 



9075 -5D 



F I 

C 2 3 C 16/50 
C 0 8 L 101/00 
GllB 11/10 
H 0 1 L 21/205 
21/285 



LSY 
54 IF 





»H¥7- 195197 


(71)UaA 


000001007 
















JFJ«7^(1995)7fl31H 




J(CKIB:*:HKm7^ 3 T B30# 2 ^ 








(72)«M« 






























(72) fS^ 












*3}C»*aKm^ 3 T B30» 2 # 


















(74)f^A 







(54) ismo^mi :/9X^cvDism 



(57) 

Sr9X-7^^tcaBlL>tBg!SSrtfc:li!$n^a 



x-7CVD:^ffi. 

^1 iA!ti2(cie4fcior7XvcvD*ft. 

W^^^fC'*) s 3 (ciBffior 7X-7C V D^r 

[1**555 ] Bi^ias*^ 1 0 o'caTX'h hma^^m 
v^«.i«^ 1 7^M4 to 3 ^v^-rii*> 1 ^tciascor 7X 

im^me ] mmm^F e.Ni,cr,Ai,ivi 

Au, Nb, Ta, V, Ti, Pt, Pb#<7)^JR 

M4 <o a *> v>-m*» 1 mz§iwt(oy"^x-7cvDijm. 

1 mztmcoy yx-rcvDyrm. 
1 jatcieacor 7 XV c V D ^r&, 

[liS*JS9j ^r7X-7CVD:6-S{2i-:.T*t8f$-ti: 

^fm. mti-^^ym. m^t^^ym. m^trju^-^ 

umx'hhm^T^iT}^i<r>o-h\.-^-rixi}^\m\>z^(7) 
y^x-7cvDijm. 

[i»*:S10] ^JK*^'a-S i , po 1 y-S i , S 

ic, GaAswer>imi^mx'$>hm^minm8(r>o 

*> V 1 3i{cie^£7)r 7 x-e c V D 

[f»*flll3 i*M*^'A U Mo. T i , Ta^ 

®eor7X-vcvD:^r&, 

[f»*js 1 2 ] ^^xt^A r xh^m^m mm 11 

<n =) %\rffU)^ 1 mzimmTvX-^Q. V D:firs. 
[tS*31 1 3 1 3^11^7^ ^ x^WiWSimm-m^m 

1 mz^<7)T7 x-^cvDum. 
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[ »*3S 1 4 ] ?gB^B«^i^fflSSoSjt:^r&i;fflv ^ 
!> c t $r ^fis t -r 4 f S*ii 1 :7^M 1 3 <0 d ^ I, 1 

mzBm(^r7 xv c v d:^&, 

[000 1] 

mz. tmx'-sit.m/j^-o^mizmmt:mm-i>y"^ 

&m^^mmm<r>mm.:fTmi,zi>mm^m^y'yX'7c 
vD:tr^i;W-r.i.. 

[0002] 

[fie*<7)^t*i] r7X-7CVD:fe-ffi<o-MT'*>.&v-f ^ 

0^y'yXTCVD^mi,ZX&^>J^-^:^^-h±^<7) 

imi»imtir<):(r)i o iz^hii?, . v>f ^'og^r^Xv 
C V D JlScO^i^rt {CJS^^f^'X ?:mXL. (5lB#{c v ^ 
^'niSx:t^;Pdp-$-^AL-C^KSl*Itcr7XvS:^ 

fzmw±i,zmmmimm-th. z<7)^m^ii. ii^;*"x 

{c:Ar*i#^ilTV'>^:V'>*\ -tttiX^i^tzt VXh±:^' 
x^co^%aTX$)h. L*^L^*i4>. ±iefi!*^jT' 
{i . r^XvcOieS** 5 X 1 0 1 1 / c m3 SiKoSES^jK 

k izx -ox^iim-^^miimM-i* ifi. r ^x-vtfoAit 

[0003] 

[5|BJ*^'»£*tLJ:3i:-r.S.ilS] ^I^BJcoBWti. 1^* 
^JcO^lijSSrM^feL, aftcoiaK±#^ffll;io-pr7X 

{-^MSrJ^fig-tSr^XvCVD^^&iSflt-f-SClfct: 
. 

[0004] 

c 0 0 0 5 ] gp*,. ^^mt, m^^mzx oryx-? 

K^-t. ^/fXt%^'X]:M<^:^'Xi:U.y'yX-7^m 

xii^mmizmi&L. mryx^^^mzm^^^ju 
^-«:«»&L, uy7X-7^^izmmLti^^ffmz 
Wi^tifzmtmmi.zmmi:im^-tiryx-?cvDi] 
mx'h r> X . tm/fx ?:m< i^^^'xc^^izn^h 

X(/)mt{:5t§a±lZi-^Ztimit-ti>TyX'7C 
xcr>mM.iznttsm:^X(D^iM.i: 1 Oi§a±(,zi-i,Z 

B5ie<o€^x;tvp^-*«, mx'Sizji'yxmx-r^ 
X a x h nmwm!§x'h ^zt. m»ias*< i o o 'c 
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Mo, Au, Nb. Ta, V, Ti, Pt, Pb^<7)^ 

i, poly- Si, SiC, GaAs^cO^^sMt- 
fc , «iriE?51K*^A 1 , W, Mo, T i , TaLm<7i 
±mmX'hh:i t , b!)IB#;<?^«^ A rX'h^Ztt:^ 

[0006] *5|HJ{c J:ix{±-#;yx$-|^< ifeMlsiXfxc^ 
fmtzfi tx^/f:^<r>iim^&i: 5 fgljUitc-r S c: i: 
J: 0 «^^^*>'ffiT |gJK*>-« < ^ 0 . a«iaJK± 
n^mt-o-o^ -r^yf)-^ (4'ravS't4«s : 0iJ;t(fS i - 
N-H) cOR^ESj&ijt^, J«Jg|-rsro-feX-C^fllD»K 

(00073 

c 0 0 0 8 1 ^wm-nm^mm-t i.zim mxo^z 
wtsm. 1 rt<503a#f* 3 ±tcs«c 2 s-ss-r s . 2is5&Hflo 

[0 0 0 9] l»«14S«Ji:LT{iFe, Ni, Cr, A 
1, Mo, Au, Nb, Ta, V. Ti, Pt, Pb^: 

[OQ>lO\miiim^}iLXI.i. ^fyat^l^y, .l^'J 
xXt-zK .-K'J;*;!?*— -fc/Po— XT-tr— h , .-K 



[0011] d^^'^x'T-mTT^com^^mzx Ofismi^is- 

[00 12 ] *5%BB<7)7-^xvcvD:trffiTv-^i?Djg^ 
r7XvcvDSigtw*jtt.sr7Xv^^i 

<««J|gSl<^BE:^3«i!?tL<l40. lmTorr~l 

T o r r <r)^mti^hWSS{-t^ Z t A>T'# . 

[00 13] t.ti. y^x-^mmirm^'thtiifyizi^y 

[0014] 2^^BB<7)r7X-7C VD^r^rv'f ^ojs 
^?.JE*Jf^'xc7)aji^itSM«o«a, Sl^ffl^t-J:0^ 

'ym-^£ ■& *^ . — «6<it::^ia*» ^> 4 0 0 'c<r>^m^Qh «. 

3|s:^H3<!OS!r*S:+^56»r S \iZ\i. 2 0 0 "CJilT^O i 

m^^\ki<r>^\m^jm)'^\ 0 o-cOT*^'ff^ Lv^. 
mifmyfiy o•cmT■c'^«^ll7Wsa[c^§i^^7t. 

[0015] 1 (r>wm]X^X'^(> , 2 c^is^sf 
;<fx3IA« 7&t/m30M^;<?'x^A'ff 8{c J: DieSI^ 

j^)Sffl;*'xaufr7Xv3^6^^xsrai;A-ri». 

[0016] «iaM^j£ffl;<rxi: LTJi, -jRtCii^cO 
^'X<tffl*>'-C'^S. 

[0017] r7Xvo<^ffl-c'^^{c^g?$^i.«i4-ct> 

1 O&t/^^ 2 cOJlilSfX? X3AW 6 , 7 ^^n- L TfStm 1 
^{C^^$n{C< <mJ*T'{itt«LISLV^;yx{i, r5 

x^Aifssr^hLTr^x-r^si "i^^aiA-rsc: 

[0018] a-Si, poly-Si, Si C^<7)S 

XMX-th S 1 m^S-^qS-tS-KPi: \JX\i. S i H 
4 , Sia Hs ^fc'Oil^i^^V^, r-h7Xf-yPv-5 
y (TES) , 7^h7;'<f-;t'i^7> (TMS) , i^'^'ff- 
(DMS) ^i:'<0^r«Si^7>1S, S 1 F, , S 
iz Fs , SiHFg , S i Ha F^ . SiCU . S 
iz Clfi . SlHCla , SiHj CI2 , SiHj 
CI, S i C 1 2 Fi ^^i:<7)^^ov-7>'«#. 

xiixm&.i.zhh \,(7^t.tz\m^\izifx^!c\,'i^h i,<r>ifi 
mfhtih. ifz, z(^i%^T^x-7^m:^'xmx's 
mnm3<7)fM.m?i'xmx'^8^it-Lxmx't?>Tyx 

-T^^^XbLXtiHi , He, Ne, Ar, Kr, 

[00191 Sis N, . s i Oj m<7)s i it-^j^m 
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s i m=F^i^^^hmmt txii, s i h, , s i 2 h 

6 WM^i^yyM. ■rhy:i^h^i^>'7>' (TEO 
S) . r-hyj(h^'>>^>' (TMOS) , jJ-^'^'^^ 
Jl^'^^ar-hyi^yy (OMCTS) mert^i^yy 
S i F4 . S ij Fe , S i HF3 , S i H2 F 
2 , SiCl, . Si2 Clg, SiHCIa . SiH^ 
C 1 2 . S i H3 C K S i C 1 2 Fj ^t'<^^'^cii^ 

N2 , NH3 . Nj H4 , ^^'>r:>('f-fUi^->y-fy (H 
MDS) . O2 , O3 , H2 O. NO. N2 O. NO2 

A(TMAl), M;xf-;l.TyWS-T>A (TEA 
1 ) . M;-f y7*f-;UT/P5^'>A (TI BA 1 ) . i;^ 
^f-;ur;us— '^AVN-f Vy^ F (dma 1 h) . ^y 
i^:x.7-yi})V7f.=.iv (W (CO) 6 ) , * U^xV^/P 

ifs-jl- (mo (CO) 6 ), V^)?<^)V-fj^J^M. (TU 
Ga) , hyx-fyl^jTyD-trA (TEGa) ^sifCO^m^ 
A 1 C I3 . WFe . T i C I3 , TaC I5 ^ri: 

<r)f-^uyyit±m,tciitimfi=tih. tti. zcom^co 

y'yX'7^^:ffxmX'S^-frLxmXi-hryX'7^ 
^^XtLXii. H2 . He. Ne. Ar. Kr. X 

C0021]Al2 O3 , AIN. Taj O5 , TiO 

2 , T i N, WO3 ^t'(o±m^t^mm^mm-?>m 
'^<7i&im^xmx'ei:'ft-Lxmx-t?>^mm^^-t^ 

•ti>!^mttXli. M»;'<f-;Ur;P5-'>A (TMA 
1 ) . h'jX^/PT/USr.'^A (TEA 1 ) . hU'fy 
y^/UT/UZ-^M, (TI BA 1 ) . i^jt^/UTfU^ — 
T^A^N-^ H9-f H (DMA 1 H) . :!'yyXy-y:^fU}ti 
::^;K W ( C O ) 6 ) , ^ 'J y'ry/;jU:i(-fl- ( M o 
(CO) 6 ). h^J;<i-il-^<J'yj* (TMGa) , hO 
JC^fU/fV^J* (TEGa) ^i^CO^^m. A 1 C 1 

3 , wFg , Ti c I3 , TaC I5 ^b'<r)/\ctyyit 
m^xmx's^it-Lxmxthy'^x-r^^ytfxb l 

TJi, N2 , NH3 . N2 H4 . ^^V^'f-J\^>^'>y-9' 
y (HMDS) , O2 . O3 . Hj O, NO. N2 O. 

NO2 m^mf^ix-h, 

[ 0 0 2 2 J y^^m(7)yyX-7^i,zx i,tmfR<^m& 
"MMSi-th Zb^zX'Om^i^Oriym, mti^ v^y 

mt^yif'jum. fm^^^ym. mit^t^ym. S! 

n/Affi^Srt-CDjgMiiK. a-S i. po 1 y-Si. Si 



C, GaAs^«0^«£M. A 1 . W. Mo. Ti. T 

tMmx'hh, 

[ 0 0 2 3 ] iTt. 4^%vR<r)ryx^9m\t^msLmz 

i^mmx'th. mm. mmth^x^mM.mtRthz 

i:fc:J:0. Si.Al.Ti.Zn, Ta^cOSfit^t L 

<\m^mi.zw.i\^mm^\mit^^hhzi.iB. a 
s. p^(7i}^ -I:; yvmmt^mx'h^. mz:^^m 
ryX'79iimi,i^v-=.y^yTmi,zi,mmx'^^, ^<r> 
^mm^^^\t-mm'^m.±ms:^<^9 y --yy\.z 

TyX'7^±m^'xmA'Si:irLxmx-ri> m^m:^x 

fcLTJi. O2 . O3 . H2 O. NO. N2 O. NO2 

Tyx-7^^;ffxmxmi:ir Lxmx-thm^m^'x 

tLXli. N2 . NH3 , N2 H4 . 'sdf-tf;/f-/Ui;v- 
y-i-'y (HMDS) mi)mf(>tl^. ZcOi^-^^L^ 

\>^cr>x\ ^mm:ffxmx'^^'n-Lxmm:ffxiimxL'k 

V\ ht<liTyX'7^^:^'xmX'Si:-ftLXmX-r 
h iix i: IBiaco^x ?: ^Af h . 
10 0 2 4] «*^St^*«8!HjSr 9 V--yi^-r^^ 

(^Tyx-^^t^^xm-xm-hmx-th-:^ ')-~y-/ 

m^XbLXii. O2 . O3 . H2 O. NO. N2 o. 

NO2 mii^mie^ixh, it:. mwmm(r>ii!timii9^j 
--yy-rh^(r>yyx-7^mij'xmx'st>i:>mx 
-^h9'j--yym:^'xbLXit. F2.cF4.cH 

2 F2 . C2 Fe . C F2 C 1 2 , SFs . NF3 

mft>1xh. Z(r>^^L^j:\^ff)X\ WtMm^xmx 

'^^i^LxmfA^ximxLtc^^. iLL<{ir9X-?3fi& 

^:^'xmx'Si:ifLxmx-th ^x b mmco/fx 

[0025] :^^mzti\,^X^:)^'X^m<±/fXcr,^A 

±tz-i-tzbi)^Sfmxhh. 

[0026] ^:ffXi>^mmMi}<5i^^mX'tim.^!^&ifi 

m:htfi~^<r)m^. ^:^xm&cr)mM(fzm'>. mmm:^ 
xsuti}m'j'^hbimmmij'{&T-ri>wcr>ismi}^t> 

h. r^X-75r^$-ttS7t*bcO^^^'njg«i!i{45 0 
0MH2-^5 0GHz*>'iifiLV->. «:^j{41 — 1 OkW 

t/^m Lv\ Lxyyx^^^/fxmxmx or 

■ mzmx^fih:^'xbmi&'^^itLx 
Tyx-^^^i - p^t,zmx^tihmf}<<zxnyyx-7 

JBL. »*:2±tCJ?§ 10-10 00 nmgJKO«S[ffi 
[0027] 

i:jTmtmi:m'fx:^fm^miii^mzmi-t 
htt<, ^%m\±zixhmmizm^^h.i>i>(/ixiitc 
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[0028] mf¥2tLXti. ^'J:^-^^^—h (P 
C)mWL[<f>3. 5-< iBJSiiaS6 0-C] $r<S6fflL. 
tc. t-f. 3m«c3±{c»fi£2S:iSaL, «fjf5^ (>Fia 

1 Q-^To r rCO<ltT-MJI?-y:/v:. ^1^0 
M^;*';?.«A'S6 i^ii SiH4 SrlOOscc mCOgSi 
•C, ll2<0M^;<r^#A«7*»4>Nj €r 1 0 0 s c c m 

8*>^ArS:l s 1 mcogSS-Cr^Xv^fcife^ 1 ' p^t 

(TiaS^) {Cj:'5 2 0niTo r r c7)£E:'7(C«l^-r§ . ^ 
tC2. 4 5GH3 cOV-f ^o^j® (Tia*) 

1 kW<^)^:^j^:^o-/ h^JS^^WQ ^:n-LTr 
" tc^ALr5X-75:^^$-<i-7^^. Zeo 
m2c7)mf4;«r;^^A'i=7^:frLT»A$fi.^cM^^ 

6Sr^Lr^A^^l7t^y>-5>';irxi:MiCL, g-fki^ 
1>3>']K*>-PC««2±{C1 0 0 nmtfO/lSimiK?: 

CO 0 2 91 tfz, m2t,zmmi,zm3cr>:^'xco-ffiM.xm 
1 ■m2:^xcr)^m. mmzm^m^iJR':>f^t^(7)m 

«S-*-r. aiESJt ^ 5 figC LJt^-^ti 3 fgtfOB* J; "5 m=F 
[0 0 30] S«c2t LT<i, PS^i^ftv-'J^vSfl? 

(®*{a < 1 0 0 > . sfii^ 1 0 Q • c m ) irmm l 
fz. ^-r. 3iti#*3±icaf*:2S:igaL, (T^m 

1 0-STo r riOffl^-CMBE^Hi-Jt. ^V%Tb-^ 
4?:ffll^i^y3>'««i2 5:3 0 0-CCiO«it. 

H, 5r 1 0 0 s c c m<?58S4-C\ ^2c7)M*^;<?X«A'i^ 
7i)^hNi 1:200 s ccm<7)8![*T\ ^SlF*l(c» 
AL, IIScOill^^yx^AI^SAx^) A r 3 s 1 mOflS 
JlT-r9Xvf64^1 -(*i(cafALyi. ^fStt^SfflOtciS 

To r r<0ffi::»3{C«j^L;t:. 5gC2. 4 5GHz tfOV'f 

^'DiS^t9?-^LTr^X-7^^1 -tc^ALr 
yX-^^m-^ittz, Ci<om, ll2«0®m'X«A«7 



mm^m^tixmwmb^*)i^'j ::iymm2cr>ijmizn 

2Jilcl. Oum<7)m^tX'l^i:'nr>tz. 

[003 1 ] tfz. m3i,zmmizm3cr>/fxcr>^ym 
1 ■m2/fx<7)^^ mmzm'frmmi:issi^fzt^<om 

^<r>m^. s i-'N-H^t'(r)r^J:^- 
0 3 ymn'ismz^^titi, 
(mmm3 ) ^itcilBjf^r^xvcvD:^^^^?^^ / 

[003 2] Sf*:2i: L-C<±, it@5 0 mmT^X^y 
:7i!i^>'X&fiefflL7t, ^-r, 3t}5Jf*3±tCS<!jc2$:K 

mf(Jh (^0^) ^ritLxy^x-^^mi 'rz/ 

&(Mmi\^i:mnL. 10-6Torr<0€*T«E$-«i- 

tz. mzf^ 1 <r)mM:^xmX'^ei)^h S i H4 ^ 1 0 0 
sec mcoSEJtT. 2 c7)iS^;>yxgSA« 7 *^^> N2 S: 

1 50s c cin<ogiE*-c, msmip^izmxL. m3<n 

mm:^'xmX'S8i}-(:>Ar ^ 2 s l mcOsESTr^X-? 
16^1 " P^tc^AL. Sm'i=5fi!l(ClS(t^>it^c3>:?' 
99yxnA'~f Cy^m) tcj: 0 1 mTo r r<?)E::^jtc 
ffil^-rS. St:2. 4 5GHz <7)-7'f^Q^Si!| (^TH 

9$:J>LTr7X-7S6:tSl ' C^ALr^Xv^:^ 
$-lir;t. C<^|g, IS20M#4;<fxSA«=7$::n-LrWA 
$ix^v:^«^x(ir5Xv|fetSrtl -T-Sj^, 
^T.-CM*mi'=5:i:'cOv§tt« t 0 . 2 <^1in\,zm^ 
llil«0-!t<Sf^yxgiA'i=6S::rt-L-caiA$*tfc*y 
7 V^yx t Ri5 L , M-fki^ y 3 2 ±tc 2 1 

[0033] mz. m I (7)mwxmx*se *^tf> s i h 

4 S: 1 0 0 s c c mcO«!a|-C, SI2<?)i^;{fXS!EA'^7 
i}^^Oz $r 2 0 0 s c c mcOgm-C'^tMS 1 (*llc»A 
L. f^3(r>mm^xmxm&i)^t:>Ari:2s l mcOgSS 

rr^x^r^^i -rticgiAL, «fm^5iffltci§»t/?> 

iifj3y:J^^^:x;^y<;py (^0^) ImTor 
r<?5ffi:^J(C«J#-r^. HtC2. 4 5GH2 c0V-^^'O«i 
?iaSi(^ia^) J:056ISL^cl kWcofS:f3S:Xo-y hft 

mm-Tm 9^-frLx mm, nzmxtryx-?^^ 
$-ti-7t. zcom. m2<oMm/fxmx'S7^irLxmx 
^tifzmm:ffxiir7X'?^^i -fyx-mm^m^ti 

XWm^=F^j:i:<^m^mb^O, ««2<0*i*]fc:«5ill$ 
tl. ISlc7)Jl|4;yx#A'g6$r^Lr3SA$nfc^yi^ 
7:^^Xi:^L, SS<ti^'J3>Jg*^2±tc8 6n 

mcom^x-m^^titz. ^^titzm.iti^v:3yms.imt 

'fk>"j3y^{4^ffi3[®43 0 0nin/mi n, 360 
nm/m i n , t^jf T\ 5 0 0 nm#jS«ORtt 
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[0034] 

-simiz^h^ma^hi. 

[01 ] ^^B^izfm^tii,y-^x-7cvDmmcr> im 



mw 




0 5 W C«3/«IH-»2] 



[03 ] *f|B3<0SUfiCT2(C«i?l,.r7XvC VD^S 

T-^^S&S?rSS^L^IS0^3<7);<?;^<7)gf[i:/^l 

1 fi^^ 

2 

3 

4 b-rJ' 

5 S^m'g' 

6 m 1 comf^f^y^aiA'g 

7 3S2c011*Jf;y^^A« 

8 %3<r)Wmiixmx*^ 
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